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Abstract: This pilot study evaluated the potential effect of household environmental
factors such as income, maternal characteristics, and indoor air pollution on children's
respiratory status in an Eastern Indonesian community. Household data were collected
from cross-sectional (n: 461 participants) and preliminary childhood case-control surveys
(pneumonia cases : 31 diagnosed within three months at a local health clinic; controls : 30).
Particulate matter (PMz.s and PMls) was measured in living rooms, kitchens, children's
bedrooms, and outside areas in close proximity once during the case-control household
interviews (55 homes) and once per hour from 6 a.m. to midnight in I I homes.
The household survey showed that children were 1.98 times (p : 0.02) more likely to have
coughing symptoms indicating respiratory infection, if mothers were not the primary
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caregivers. More children exhibited coughing if they were not exclusively breastfed
(OR : 2.18; p : 0.06) or there was a possibility that their mothers were exposed to
environmental tobacco smoke during pregnancy (OR : 2.05; p: 0.08). This study suggests
that household incomes and mother's education have an indirect effect on childhood
pneumonia and respiratory illness. The concentrations of PMz.s and PMro ranged from
0.5 to 35.7 pglm3 and7.7 to 575.7 pglm3, respectively, based on grab samples. PM was
significantly different between the case and control groups (p < 0.01). The study also
suggests that ambient air may dilute indoor pollution, but also introduces pollution into the
home from the community environment. Effective intervention programs need to be
developed that consider multiple direct and indirect risk factors to protect children.
Keywords: childhood pneumonia; acute respiratory infections; household environment;
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1. Introduction
Globally, the leading cause of death in children under the age of five is pneumonia, an aofie respiratory
infection ll,2). Every year, more than one million young children die from pneumonia,
a figure that is larger than the total number of child deaths attributed to AIDS, malaria, measles,
meningitis, injuries and all other post-neonatal conditions combined [3]. Low and middle-income
countries in South-East Asia and sub-Saharan Africa are responsible for the more than 70"/o of
pneumonia-associated child deaths in the world []. Vaccination has been the primary public health
intervention for pneumonia. However, vaccination is only effective against Streptococcus pneumonia
(or pneumococcal) and Haemophilus influenza type b (Hib), which are two common microbial
etiologic agents for pneumonia. As a result, pneumonia cannot be prevented by vaccination if it is
caused by respiratory syncytial virus or other pathogens [,2]. Poor access to vaccinations for the public,
especially for low income households, is also another major concern.
Alternatively, public health interventions may focus on reducing modifiable risk factors associated
with childhood pneumonia. Childhood pneumonia has been considered a disease of poverty [4],
which is difficult to overcome. Recent studies using meta-analysis show that several definite risk
factors are related to either the host (e.g., malnutrition, low birth weight (<2500 g), and lack of measles
immunization within the first 12 months) or household environment (e.g., maternal characteristics,
crowding, and indoor air pollution) [1,4]. Globally, approximately one-half of premature deaths are
attributable to pneumonia associated with particulate matter (PM), which is a major air pollutant [5].
Recent studies conducted in a low-income country (Bangladesh) demonstrated increased risk of acute
lower respiration infections as a result of indoor PM exposure 16,7f. Common sources of indoor PM
include tobacco smoking and burning biomass (e.g., wood) for cooking. PM exposure has also been
recognized as a contributor to increased mortality and morbidity from cardiovascular illnesses and lung
cancer [3,8-12].
Indonesia is a lower-middle-income and the third most populous country (approximately 250 million) in
Asia, which covers South and East Asia [13]. Although the largest leading cause of death inII
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